It is advantageous for the study of the spinor genus of quaternion orders to realize each order as corresponding to a ternary lattice. In the two known correspondences, those of Eichler and Pall, the question of whether the mapping is onto or not is not considered. Peters has investigated the question for Eichler's correspondence, and his results show that it is not onto. Pall's correspondence, though onto, is only defined over the rational integers. In this article, a generalization to Dedekind domains of Pall's correspondence is defined. Those orders which are images of ternary lattices under the correspondence are completely determined, and the relationship of this mapping to Eichler's is examined.
I* Introduction* The terminology will be that of O'Meara [4] . Throughout we will be dealing with a regular ternary quadratic space V over the quotient field F (characteristic of F not equal to 2) of a Dedekind domain D and with the even Clifford algebra C + = C + ( V) of V. For convenience we will assume that F is a global field.
The content of the individual sections is as follows: In §2 we give some necessary preliminary results on the relationship between a regular ternary quadratic space, its even Clifford algebra, and their rotations.
We define a mapping # from an integral ternary lattice L on V to an order & L on the quaternion algebra C + {V) in §3. ΰ L is the i?-module in C + generated over D by 1 and all products xy such that x and y are in L. We also determine in this section that the mapping is one-to-one and that two integral ternary lattices L and K are in the same class (spinor genus, genus) if and only if the orders & L and $ κ are in the same class (spinor genus, genus).
The problem of whether our mapping is onto or not is formulated in the following two contexts:
(i) If # is an order on the even Clifford algebra of a fixed regular ternary quadratic space V, does there exist an integral lattice L on V such that ϋ L = #?
(ii) If & is an order on a quaternion algebra, does there exist a regular ternary space V and an integral lattice L on V such that In §4 we give a counterexample to answer the first question, but we do show that if an order ϋ-L is the image of a lattice L, then all orders in the genus of ϋ L are images as well.
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In § 5 we show that a necessary and sufficient condition that the second question be answered in the affirmative is that the square root of the volume of ΰ be a square in the ideal class group of D. This condition is satisfied in many important cases (e.g., it is always satisfied over the rational integers, or, more generally, when & is free) and yields one of the principal advantages of our mapping over Eiehler's. (It can be seen from [6] , §4, that Eichler's correspondence is not onto in these cases.) Additionally, we investigate the relationship between those orders which are images under Eichler's correspondence and those which are images under our mapping.
Some of the material in this article is from a Ph. D. dissertation written at the University of Southern California under Professor Dennis Estes. The author wishes to gratefully acknowledge Professor Estes' advice and encouragement.
2* Clifford algebras* Let D be a Dedekind domain whose quotient field F is a global field (char F Φ 2). Let 7 be a regular ternary quadratic space over F with associated quadratic form N and symmetric bilinear form B, and let C + be the even Clifford algebra of V. We assume that the vectors x l9 x 2 , x z form a basis for V with The proof of the following proposition is computational and has been carried through over the rational integers by Pall in [5] , Theorem 1. We note that it is a consequence of Proposition 2.1 that the discriminants of V and C + (V) in corresponding bases satisfy rJ(Λ sy /γ sy \ -rJ^iw Ύ o* l υ^Xj ^*Ί> ^**2> ^*"3/ ~~" ^ \*^Ί> ™ii ™Z) * Much is known about the relationship between the rotations of V and of C + (V) (see [2] , §4.2). Some of the development will be sketched here for later reference. Let σ be a member of the group of rotations O + ( V) of the regular ternary space V. It is well-known that σ can be expressed as the product of two symmetries σ = τ u τ v where u 9 veV.
In the Clifford algebra of V, with N(ζ) Φ 0 such that φ(rf) = ί^ί" 1 for every 7jeC + . We infer from [2] , §5.2, that the mapping σ: V-> F defined by σ(x) = fa ί" 1 satisfies the conditions of the following proposition: PROPOSITION 
Let φ e O + (C + ) with φ(ϊ) = 1. Then there exists a mapping σ e O + (V) such that φ is the mapping induced on C + by σ.
It follows from Proposition 2.2 that every element ζ of C + can be expressed as ς = u x u 2 where u λ and u 2 are in V.
3. The correspondence. If L is a lattice on V, it is well-known that there exists a basis x lf x 2 , x z for V and fractional ideals A l9 A 2 ,
, and with L we associate the D-module # L in C + generated over D by 1 and all products xy such that x and $/ are in L. Then
where 1, a l9 a 2 , a z is the basis for C + corresponding to x 19 x 2 , x z . An order on C + is a lattice on C + which is closed under multiplication and which contains 1. (The class, genus, and spinor genus of an order are defined as for any other lattice.) To show that ΰ-L is an order, we need only show multiplicative closure, and to this end we will perform the computations for one case.
and since
So ΰ L is an order on C + . We next show that the mapping ΰ : L -* ϋ L from integral ternary lattices on V to orders in the even Clifford algebra C + of V is oneto-one.
Proof. The theorem localizes. So we assume D to be a principal ideal domain and lattices to be free. Let The next lemma is needed in order to prove the analogous theorem for spinor genera. 4* Ternary lattices* We next consider the question of whether our mapping is onto or not. That it is not when the question is posed in the context of a fixed space V and its even Clifford algebra C + can be seen from the following counterexample. Let V be a three dimensional vector space over the field of rational numbers with basis X = (x u x 2 , # 3 ). Define a symmetric bilinear form on V by B{x u Xj) = 0 if i Φ j and B(x ίf x % ) = 2 for i = 1, 2, 3. Let ϋ be the Z-module generated in C + by the set
ΰ-is an order, as may be easily seen by multiplying the basis elements together.
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The discriminant of V in the basis X, d v {X), is 8, and the discriminant of ϋ in the basis β, d#{β), is 16. Assuming that ϋ -ϋ Lf the image of a lattice L on V, we let Y be a basis for L over the integers and 7 the corresponding basis for ϋ = ϋ L . We note that
where a is the determinant of the (rational) change of basis matrix from X to Y. Thus
4 .
So α 4 = 1/4. This is impossible over the rationals; hence ϋ is not the image of a lattice on V.
However, a useful theorem does hold in this context. 
is isomorphic to 21, and (iii) ΰ-L is locally isomorphic to ΰ at every p under the restriction to # L of the localization of the isomorphism in (ii).
To prove (i), we observe that
the last step following from [6] , §3. By [3] , Theorem 9,
to be the linear map with ^(1) = 1, ψ(aβ) = d o aβ for a, β e F do . ψ 1 is clearly one-to-one. To see that it is an algebra isomorphism, it will suffice to verify that it preserves multiplication on basis elements of C + (V do ). We will carry through the computations for one case. A basis for C + (V d ή is (1, β 19 β i9 β 9 ) where ft = 7 2 7 3 , β 2 = %%, and ft = 7 X 7 2 . Noting that, in C + (V d°) , JI --dodz-l Since v{&%) = v{& p )~\ another basis for f P ψ Lp ) over D p is (1, d~ιά 2 ά z , δ^ά^, δ-'ά.ά,) . In [6] , §4, Peters has proved that a necessary and sufficient condition that a quaternion order ϋ be an image of a ternary lattice under Eichler's map is that iSΓ^*)" 1 = Vv{ϋ). The following corollaries allow us to compare those orders which are images of ternary lattices under our correspondence and those which are images under Eichler's. COROLLARY 
Assume ϋ is the image of a lattice L under Eichler's correspondence. Then ΰ is an image under our mapping if and only if N(L) is a square in the ideal class group of D.
Proof. From §3, (2) where A is a fractional ideal and de F. If N(L) is a square in the ideal class group of D, it is obvious that Vv{d) has the same property.
If ϋ is the image of an integral ternary lattice under the mapping defined in this paper, then for some ideal B and for some d Q e F, φ) = d\B\ Hence Proof. It is a trivial consequence of (1), (2) d0 where K = {ω e #*:
So it is easy to find orders which are realized as images of ternary lattices under our mapping but not under Eichler's. Furthermore, it is well-known that there exist Dedekind domains with (integral) ideals which are not squares in the ideal class group. The image under Eichler's correspondence of a lattice whose norm is such an ideal is not an image under our mapping.
Additionally, there are orders which are not images under either correspondence. To construct an example, let Z denote the rational integers, let D = Z [V-10] , and let A = 5Z + V-10Z, an integral ideal which is not a square in the ideal class group of D (see [1] , p. 425). We note that A 2 = 5D. Let V be the ternary quadratic space with orthogonal basis x l9 x 2 , x 3 satisfying N(x t ) = 5, N(x 2 ) = N(x 3 ) = 1 .
In the even Clifford algebra of F, consider the order ΰ-= D l + Ax 2 x z + Dx z x 1 + DxjX 2 ΰ is not an image under either correspondence, since \/v(ΰ) = 5A, not a square in the ideal class group, and Nty*)' 1 = 5D Φ Vv(ΰ) . The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
SUPPORTING INSTITUTIONS
Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, (not dittoed), double spaced with large margins. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. Items of the bibliography should not be cited there unless absolutely necessary, in which case they must be identified by author and Journal, rather than by item number. Manuscripts, in duplicate if possible, may be sent to any one of the four editors. Please classify according to the scheme of Math. Rev. Index to Vol. 39. All other communications to the editors should be addressed to the managing editor, or Elaine Barth, University of California, Los Angeles, California, 90024.
